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A multunction 0 Lhé camera to cause

Lulal Tesy wf 1he dclive wvideo ilg-
il ar wideo ntarsalion Thal will
v e geyraded performance.  Con-
postie spad and wverlical blankiay

aigaals are vteable and npl afleckbed.

e
2

1w 1

Coimand Decode Logic.
Comngnd Exeulion Loyin.
[amerd liming Logir.
i3 Nurvzonial Dol lectiva.
Weri stal Deflection.
Turuy Curreny .,
wend . Vertical AYignawnd .
A4 Hlackadnn e {lyppir.
Laraad Correcl jun,
Aperters [urrer)ion,
Shading Correrlion.
Video {luipul Lriver.
AL dutoematic Light Controd.
Aulural 1c Gain Canlrol,
Mark Cwrrent Compensal fon
Ay Dulput Veltage Hegolalar Japal
Wulluge Mre-Keguiator,
A Ieiaary Qacillatess
Mriwer {iyne Tosy|
Secpodary Hectiliors/ Filfgrs
[Lhange ol vollage ur Toss of
1o bberinngd
iy kgl YulGage Pawer Supply.
Il largel M coapliliee,
Y e Durenl Kegulator.
Lo il |:I]..u|ll'nﬂ_
Al Shaolim) Haweturs Geqeralor.
ALY S Tube

LU E

Murizantal Aligr-

i11) Unable 1o open lens
iris.

{3) Begradation of pic—
fure conktent.

Yurst Case!

Loss of mission critdcal
video.

cowend Syshems PMivision Slandard Parls List.

DES[GH FLAIURES

The TWCfiens Assembly 15 comprised of 18 elactrical subassemblies; 13 subassamblies
are ACA Astro designed and fabricated rhing atonderd printed—circuit board type of
onitruclign. [he remaining three assesblies, high vollage power supply, oscillatar,
and slepper antars, ore vendor supplied components which Fave bean specified and
purchased according ko HCA Specification Contral Drawings 1SC0s) grepared by engi-
neering amd reliabslily asserance.  Specificaliuns per the SCD are prepaced to
gsLabbish dhe design, jperfommence, tesl, gealificative, and Acceplance requiremanls
for i procured picce of equipaeat -

Parts, waterials, processos, and design guidelines for Lhe Shultle CCIV progeym arg
specidied in gccordance with RUA 22955030 This document defines the pragram require-
ments For seléectian and coatrol of EFE parts. 1o Lhe mawimum emlent, and ronsisient
Wilk availabilily, all paris have been cclected [ron wilidary specifications ai the
JAN level, as a minimum, lo odditios to the gveralt selecdion Criterig, a subseir al
yeneral purpose preferred parts hos baen defiacil hy thisy docwieat and Lhe BCA Govern—
in Lhe case ol ke CHOS and TTa famyly ol
mdcrocireuits, devices are screened and Lested lo the KIL-STQ-BAW equivalent and
grocured unger the desiguations of HI-REL/IHG and SHC 5445 irom RCA-550 and Tewds
Instrumepls Carp, resgectiv&]y. Harts nat ineluded i Lhe sbove ducwnenls have been
wigd in the desiga only atleér a nonstandard item approavial torm {NSLAFY mas baen pre-
pared, sukmibled Lo Reliability Assurance Engineering (RALY and approved For use in
Ui spucilic application]s) defFined in the NE1AF by MASA-]SC.

Worsh=Case Lircuid Analyies have boen performed and docuwenled for all circuit
designs dp demanstrale Lhat sulb biciead aperdling moryinsg exisl lar all operating
condilions. The analyiiv was woersi case-in thal Lhe valye lur gach al the varianle
paramelers was set 10 Tomits that will drive the subpul Lo a M e {ar manisond .

A componenl applicaiion review and andl ysas was conducted tu wiertly 1hat the applied
slreas on gach piece part by Lhe Lemperadure extremes idenlil ied wilh v irpnmnental
qualification Lesling does not escead Whe skrpess derdaling valves i#entafied an RCA
2295L03.

In addilion. an ghjeclive ewamination of Lhe design was pertuviayd Lhrowgh a POR and

(DR Lo verify Lhat Lhe IVC/Leas asseiibshy mel specklicalion and contrackogl rirqui re—
nenk s,
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A maltuackien in the comera 1 Cause | (13 Unable ta apen lens DESICM FEATURES

Lty b Juss of L dobive videa sig- iris.

wal wr vwdes infgeiatbian Lhat wibl
provide gy gded performanie., LCon-
pusile sync and vertical blanking
wigialy dr@g wseable amd mol alfecled.

[Fi%
£ Comand Dawdde 1agic,
Cimuing Faecubion Logic.
Comera [i@idy Linjic.
Hud beonlal DeflecLlivn.
Vertical Uubleckion,
forus Curreal.  Warizontal Akign-
ment . Varticdl aligmmanl .
1 Mlackswhite Clipper.
Loatun Lore i Lo,
Aperiore (urreckion,
Shaimvig Caevectoon.
Video Quljmal Briver.
Bl Aot ic Lighe Contral.
Aulumal 1L Guio Controd.
Ouck Cyrrenl Cumpensal ian.
A Ot pul Yultage RBegulalor [npal
Yaltiwge Meg-Rogulolar,
A Frimary fsci Tlalors
L i we ﬂkw'h.' |us$.'l
Socummdry Reclificess Filters
iy of woliage ar lacs al
il Lering)
Al Mg Wl tdge Powes Supply.
i larger Preanploleer,
GBIV Dwedain Coreritl Beguldlor.
Cavivpoe Ulanking.
AL Shadiieg Havetors Gemeralor,
Sl 51T luby

il

[

[2) Boegradation of pic—
ture conleal.

Mpral Cdase:
loss of misslon critical

video,

WARE BOARD CONSTRUCTIDH |AZ]

The A2 board is gf 'Ywelded wive" constructian., At the bare boargd Tevel bhnis dogs nol
distinguish &t Fron & ogrmg] PO boded except thal holeés which will Like weld pins
ﬂcﬂera]lr are not connected 1o B traces. dalyp Lhase Fins wmhich bring power and
ground potentials fo Lhe ICs 4re on PCs. A0 dnoular sing surcaonds the hole in the
board where each power armd ground pin is Yocated. These pins gre then soldered to
the troce like any other conpanead Jead. Aside Jram this testure, all dosign

& conskruction techniques used 1a PC board layouwt appiy.

LOmRD ASSEMALY (AL}

The dralles and olebhed boord 35 populaled with several bundred solderable or
weldable pins. Power and growng pins, as well as canneclar pins, are saldered in
place. Disereel compunends {resistors, diodes, capaciters] are atisched Lo
bifurcated Lerwindly, where they sre soldared. Flatpack [Cs are wadded,
lead-by-lead, tu dhe tops of the weld pins. Alter welding, exlra Yead waterigl is
Lridmed awdy. Circwit conneclions are oade wiing #1080 AWG nmyckel weld wire. The
wire is welded to the pin surfaces on the bgard backside. All wire welds are done
uiing a mactoae which 15 tépe driven, thus ebiminat img che passibilicy of miswircing
du Lo sperater ervae.  All wiring & circoit performonce iy tesled priur Lo
fox-level imalallation, Afler woccassful festing, composenly are sLlakes af raquired
by drawiag notes and Lhe asseably 35 Coated mith vrelliane.

Thee board s inserted in 1he Lax un card-edge quides, in the $dme g@naer as Lhe other
AL binacys .

awz o 4N
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A waltunction in the camera to cause
intal Tuss ol Lhe arvive vigap s4g-

wal wr vaded informalion thal wikl

provide degraded gerfarmance,  Come

posile syl dad vertical blanking

signaly dre useable wod nol alfected.

1y

Ad Comnand Oeiode Logic,
Cumvmand Emecub s | oyic.
Caneera Timiny Logic.

A darizanlal Detlection,
Vertival Mol lecliun.

Mucvs Corrent, Marizanta) Aliga-

Henl,  Vartical Alignaeat .

A Dlark/mhite Clipger,

Gomig KoerecLlion,

Aperture Lurrectipn,
Shading Correction.
Yieu Dulpul Oriver.

ALY Antwmatir Dogey Contral .
Autopralic Gaiy Coatrpl,
Lark Carrent Compansal jan.

b Hulput Vol Lage Wequlalgr,
Inpul Yul tage Fre-feyulator,

AL Framary Uscillgvars
O owver Caypie lusi)
Sevonidary Becliliees? Fillers
(thatupe ol enltop or Tpss of
lLiltersg}

Alr Wiyl Vol laya Pewer Supply.

'] [argr_l{ F"rl.-.imph[iu:-q’,

A Brean Current Begulatoar

Lot byl HEanek bay.
& Wi iy Havelorm Genscacar.
A SIT Lobe

1=
p——

[ey EHD 1EM
{11 Unable to opea lens
ires,

{2) Degradalion ot pic-
ture ¢anlanl,

Hursl Case:

Loss of misslam critical

video.

QES[OH FEATURLY
8ARE BOARD OESIGH (AR, Ad, AS, A, A7, AD, Al#, 412}

The [R1] &4, 25, &b, 47, AT-A-H, 89, A1), Ak?) boards are constracked From lamingcad
cuppar-clid epoxcy glasy sheets (HEMA G-100 Grage FR-4), PEH HIL-P=3561TA. Lircuid
CaNECliont are oade Lthrough printed braces which run 1 rom paknt tu povar on the
baard surfaces. Every trace Lernnndtes dt an annulsr ring. [hé anngldr rimy
Surciunds ERe holé in which a component Taad or terminal is lacated. [his Ca 1Y
provides o Foating far the saolder, ensurim] qood aechonical and eleflrical
performance. 1ts sire and shape ara governad by HIL-P-S5640 us are trace widihs,
spacing and rowting. These requirenents are reileraled specifically in draws ng
notes Lo further assure compliance. VarisEions between Lhe artnorh masler wid Lhe
Finab product {due Lo irregularilies of Lhe elching process) are alse cantrol led by
drawing noktes. §h1s provanls making delectiva bodeds From gaod artwark, Heles which
house no bead or tarminal, but serve only Lu elecarically iRterconaect Lhe diffarent
Guwrd TdyEry, contdia stilch bars for nechanical ivpparl and increased reliabilticy,

The thru holes are drilled drom & drill tape thus alininaling the possibidity of
huwian errar and alloning tight coalrod aver Lol ond annol ar ring conceatricity. an
impariant rediabilitly criterion. Alter drilling and eleching, A1) copper cladding s
Lin-lead plated per HIL-51D-1495. This pravides for easy and relianfe soldering 4t
tha Ciwe pf bodrd assemdly, oven abrere periads af prolanged storage.

UDARD ASSERBLY DESIGN (A1, Ad, AR, A6, A7, A, 412)

10 components are iaslal led in o aanier which a5iuees ndsitium roeliabilily,
Component leads are pre-tinped, aVlowing Lulal welliag of solder joints. ALl Teads
aré farmed 1o provide siress relied and the bodies of large compunents are sigked.
Specra) nuuntiag amd handling instvoctions are incladed in edch Ordving required
dfter Final assembly.  The badrd 5 codted wilh wrielhane which prukects againsl
humidily J4od centaminakion.
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A mmifunckion in Lhe cCauera o Cause | 1) Unable te open end QESTCH FEATURES
iulab Toss of Lhe acliva videa sig- Wi,
il ar video informalion that wil {2) Degradation of gic— BOARD MOUHTING (A10)
pravide deyrdded portorvancu.  Coie ture conlenl.
piaa Le sy wod verbical blankiag Oue Lo packaging constralnts wilhin the caperda, the A0 1YL divider asseoably is Hoilk
tipals are wweahle and not aftected. | Worsk Cg5p: in "corgmosd® tashien. Twy PC buards, each 2.1 inches sSquare, are Jounled oppqstie
. each gther, separated by 34 inch long standodbs. Biaxial componeats Span the
14, Loss ¢f iission critical distaned bétween Lhe boards and wre soldered 1n pYace, one lead to each board. Some
2 Cuimarad Decade Lodic. viieo, junper wires are also mennled this wap. All salder jownts are ctaked. The boards
Comaand Execulion bogic. have & 1-iach #iameter hula through the center. The vidicon Lube sochet Tits through
Concre Timimg Logis. this hole and has ity flying leads sobdared to thro-holes in ane of Lhe boards. At
hi Hocizental Oefleckion. cawera-level installation, the entire AdD madule is inseried in plare around ihe
Yertical Detlection. stem, of the viodicon tube and bolbled in taos places Lo the housing. Whne sochat is
Furus Corrent.  Harrzontal Aliga- then engaged manually te the tube, compleliay the installabign.
wenb . Verticdl AYigument.
A BlackesHbite Llipper, BOARD HOUNTIHG {Ad)
Loty LpsreLtion. -
Aperiure Lurreclion. The Loards gre mounled bo the Llaryet preamp Aowsing by 4 #4-40 screws,  This
Shodimg Currection. provides ample swppord since Lhe board is only 1.9 « 2.% dnches.  Electrical
Vuleu Duipul Briver, carrection 15 by junper wires solderad ta boacd tecrminals, A sheet wetal Cover
M Avlumdlis Lighl Controk. is insualled over the baard 1o protect it during handling and installation of Lha
Aol pmalic &ain Contral, Larget preanp assenbly,
Ourk Current {onpensation.
81 Uulpol Vellaye Heyulator. The A7-A liw woltage power supply board i+ balted 1a place al 6 points arooad its
Pk Vol Lowyr Pre-Regolalor. perimeter.  Four of these mdunting screws 41w pass Lhraocgh amd tie down Lhe smaller
AF Primary Oscillalurt AV-B bowrd. These twe bosrds are mounted face-to—Ffafe, separaled by the sbangufis,
Drvwer {syng loss) tlgctrical intercoanections are achieved by jumper airgs bebwoen the ey boards. The
Leiodidsry Beclifierssd MNillers Al-& housas a J4-—pin canneClor which Brings o power and signalds From aulside Lhe
Tumange of woltayge or Tesys of e
Lilkaringl .
A g Vil tage Yower Supply. The AY mpdule 1ncludes these two beards as well a5 pawser Transistar Q4. The module
A laryok 'rednplibier. housing b5 beat aluninua sheet, comprised of bwe Ralves screwed Logether.  lhe boards
ALY Biwh Curveil Hegndator. ) and 1 are secuved ta bhe lower bhadf, and wirgd togethar. Thea ghe wpper halé i
Lalhwde Blanhking. pub in place. My aounling Q4 direckly Lo the alwiinue bousing, yood Lhermal
il Ghoatnng Wdwefurm Genergtor, PErIQrNance s assurod.
Al Wl Tube
The A%, A, A4, A4, AG, and AV boards are secured v bhe elecironics assembly by
golo-plaved berydibiuw copper card guides, Copeclions are made lp The moLhar board
nill biind maled conmactors. dicengagemont durivg laonch bt peevended Ly & vowver
which wpans Lhe board's frae edye

TR T o, v f?lf
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FAILLME EFFELT

RALLUNALE FOK ACLLPIANCE

CALSE DK EHD LIEN
A nalfenctian ia the coers to cause | |1 Unable to open leny
lutal Toss af ihe atftive video sig- iris.

aal or video information Lhat will
provige degraded perfarmanca. Com-
posite sync and werlical hlankin
tignals are wieable and not alfested.

vl
42 Comnand Becode Logic.
Lomngnd Execulicn lLogic,
Camera Timing legic.
£1 dorizonLal beflection.
YervLical efleckion.
Tocus [urranl. Harizontal A)ign-
menl.,  Werdvcal Adipnoeas .
g1 BlackSwhile Chipper.
Lamma Lorreckinpn.
Aper lure Corraction.
Yhading Carrociion,
Valed Quipul DBrivar.
AL Awlpmalyc Light Canleal.
Aulymdlic Gain Control .
Dark Carrenk Compensal ian.
At Dutpul Valtege Regulalor.
Input Voliaye Fre-keyulalor.
B Frimery Dsgillatoers
Driver |yync los)
Secundary Heibidierss Filters
(change of wollage or loss of
fillering)
EH  High Yol Lage Power Supply.
Bl Taryget FPreanplifier.
E1L Meam Corrent Regulalor.
Callide Banking.
Al Shading ‘Wavelvrm Gensralar,
Al4 517 lube

i sei

{12} Degradalicn of pie-
ture contenl.

Horst {3sa:

boss of mlssion critical

¢iden,

A1 @leciranic companents and malérials used in the

Tha wigh=-voltape power soppidy i5 purchased io 3 perfarmanceé specification that
delails the deiign, gqual ification, and produclios wequiremants for ose ia the TV
Camera Systam. [Ib is designed for & minioue aopgratianal Tlile ol 8000 hours and
shall éxhibit no evidence oF arcing, corona, ar any athes intermitienat or cantinuows
faidure when operated at any atmaspheric pressure from sea Tevel to ¥ = 1077 torr.
ower Supply design ave verified

Lo conlorm with the reliabilily requivénents ol ihe Shuttle CCTV program as out bined

by MASA-J5C.

The 51T Lobe is a selecled high-grade silicon—diode—array largel vidican wilh an
altached image intensifier for gpereling ot low Tsghl levels. taceplale esppsure
iz controlled by meags of am Avtomatic Light Control (ALC) Funcldan Lhat restricts
operation 1o & » 107 fopl-cendlés, Thys can provide an S[1 Trfe of more than
WD hours accarding bo the manulacturer*s recommendalions. Hy providing exposure
cantrol when usway the 307 tpbe, Vife fon be eniended 1v the point where redoied
thermicaic cathode emisstan will end 145 life, as in slher camery Lubes.

Becawse of ily excallent characterisLlics wany aititdry, oedical, and scientific
appticabivns, in additvan Lo surveillance spplicalions, have been developed lor
how=light=-Tevpl Lelevision cameras enploying the 51T tubs.

Quap IETCATIOM TLS]

For ualitication fest Flow, see Table 2 located at Lhe frant ol this book.

A4-1Hkh

LY
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CRITILAL 1TEWS L1S)

T FRILIRE HODE AND
CAlE

FATLIRE EFFECT

A mallumction in ihe camera Lo ause
total boss of the active wideeo sig-

nal or videp 1ndocinat 1on that will

provide degraded perlormaence.  Com-

pis ile synd and werlical bBlanking

siynals aro useable and sai aflocled.

1%

A} Cwwwand DEcode Logic.
Commnand Ewecukyon bogic.
Comera wming dogic.

Ay Harizanigl Defleciion,
Verlicel Oeflection.
Furus Current.
wend - Vertoeal AYioamend.

A1 BlackAMnde Claipper.

Liend COrmect 5o,

Aperlure Corractian.
Slealidy Lorrpchion.,
Video Qulput Oriver.

By Fulinad i 41kt Lot rol.
Lisbwanol+¢ Gauin Coalrol.
park Currenl Compenswlign,

AL Oerpot vollage Hegulalor.
npml Yoaltoye Fre—Meygulabyr.

Af Fruonary Oscidlators
Wriwer Layng Toss|
Svroidary Rectvfiers) Filters
frhomupe ol vallaye or Togs af
P M0er ey}

e dbigh Yeltage Fawer Sopply.

AT bargel PrpagpYifier.

L0 e [wrrint Hegulatpr,
Callwde Ulanking.

Ly Shating Wavebore Generator.,

Al 41T hube

| {FAY

Horizonlal Align-

Oy EHPE 1TEH BATIGHALE [OF ACCFPTAHCE
(1} Unable to open léns ACCERTANCE 1E5T
iris.

12} Degradation af pic-
ture conlenk.
Horzt Case:

Loss of mission critical
vldeo.

The CCTY sysiems® WLA i5 subjected directly, without vibration #splaturs which mnight
Bbe used in Lhekr pormdal installalion, ta the fo¥iowing testing:

FlI-E0nz ;
40-350 Hz:
350-T5D Hz:
Tesd Duralion:
Test Level:

& VYibration: 3dﬂfﬂﬁl—rise From (.61 EE.:"'HI
0.84 6Nz

<3 d6S W Qet—s]ope

1 Hiaute per Axis

&.F Gros

In a pressure af X0~ Jarr, the Ltenperaiure shatl he as
tollons:

*  Iterndl Varuom:

1254 F: Time o stablize equipment plus | hour
£5% F1 Time tu slabdize equipment plus | haor
1869 F: Time o stablize equipnent plus | hour

Ihe Wl & may not have boen subjectes to Lhe vacuom condition.

for Acceptante Fest Flow, Ses Tuble ) localed at Che fronl of Lhis boauk.

]g!"[HAIJMﬂI-'ItHﬁ

[n arder bo verbfy that CCTV components are operational, & Lest wmust veridy the
healih ol alk Lhe conmand relaled componesds from Lhe PHS {ATAI} panel swilch,
thrapgh Lhe RELY, throuygh bhe spnc Tines te Lhe CumpradPTU, Lo Lhe Camera/PTU conmand
decoder,  The lesi must alsda verify the camerd's abiliky do produce widea, 1he YSU's
abilaly 1o rowle viden, and the monitor's ability Lo dysplap video., A similar et
wauid be perfermed to verify Lhe HUH oommand patﬁ.

Pre-Launeh an Drbiter [est/In=F1ight Jest

1. Puwer €CT1V System.

2. Wia Lhe MI5 panel, select & mamitor as deslinatipn and (he camera under

LESk a5 SOurce.

Send "Camera Puwer 0a" cammand frem jPHS panel.

Sehecl "ExLernad Syac™ on amaitor.

Dbserve videa displayed an wonilor, Hote that if video on wonitor is

synihranized {1.6., scable raster| Lhen inis indicates (hat {he Camera

18 réverving compasibe syne from the ALU and thal Lhe camera ii pryducing

synchronized videg.

. Send Pan, Till, Focws, foom, ALC, AHD Lusia command: and visually {gither
wia the nenilor or direcl observation] verifty aperat ion.

FooSelail doendink as deslivalion aud camera wider tesl gh Spurie.

4. dhserve videco routed 1o aanl k.

e Seend Mamer g Poeer DTS 6] voa PHS pane

HE Repeead Sheps 5 Elroogh 1 eed 0Pl iahue Uiy vig Dhe HEM | gmuand pelh.
iy proveys Lhal Uhe COIY fqunpient 04 ageiral tiinal

e

AUBL e £h o
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" fALLIRE HOOF AHD
S o 11

FAILURE EFFECT

RATTOMALE FO& sCCEPTAMCE -

A pallunctina 1o the camera td caunte

Lolal loss of the aclive video si
aal ur video ialormatinn (hat wil

provioe deqroded pertonogpee.  Con-

prosite syne and vertical blaaking

sigrals are usesble and nat af fecLed.

R

AY Duawkdnd Dende Eoygic.
Comutdid Freeution Layic.
Comera Fiming Loygic.

&3 Murvzantal Detlection,
Verfirdal Duedledbion.

Focus Lurrent. lorisental Align-

menl.  Verlical Aljgument .
Al wleckrviite Clipper.
fowtma Correctiom,
Aperbore Currecd fon.
Shading Carrection,
Yideo Mutpot Drives,
dh Aunlemal o Light Control.
dutpmstar Gain Contrgl.
bark Corrent Compensalion.
A bl Yoltdge Hegolator.
Liput Wultuye Fro-Regulalor.
A Vosmary et lHlaloes
bruerr [syne Tuss)
S by HeeLiligrss Filbers
Tobmnyge o viltayd ur loss of
Illli*rim_'”
fd Tyl VolLaye Power Supply.
Al Target Freaoplidier,
AN Bewn Dndenl Begulatar.
Latinwh- Blank ioy.
Al Shadvmg Wavelorm Generator.
H1d SIT labe

DN EHD ITEM
(1] Unable ko apen lens
Iris.

{2) Degradaktian of plc-
fure tontent.

Yursl Case:
loss of wisslam critical
videg,

0as IHSPECT [0y

Froacurenenl Centypd — The TYC/HLA EEE Parts and hardware items are pracurad Frgm
dppraved vendars and suppliers, which mest the requiraments sek Forkh in the CCTY
contract and Qual ity Plan Wark Staiement {W5-25493006). Resident OCAS personned
review 411 procurement documents bo establish Lhe need for GS1 oo seleried parls
{PAL 517).

sbgkliagn and Styrage - Inveming Qualily inspections are made an a3l
received malerials and parts. Resubls arg recordid by lot ond retdined in file by
drawing and coawral nymbers for future reterence and tracaahilil;. AVl EEE parts
are subjected In inconing acceptanse tests as called For in PAT 315 — lacoming
Inspeclian JesL Tustruciions. lovoming Flight parts are Furthar processad in
accardance with RCA JB4GEAL - Precamdikisning and Aiceplance Aequiremenls far
Electronic Parts, with the gaception that OPA and PIND LesCing is not performed.
Hachanical 1lems are inspecied per PAI 316 — lacoming Inspection Iastructions for
mechdnical items, PAL 305 - fncoming Quatity Control Inspectian lnsiruction, and
FAl B12 = Procedore lar Processing [ncoming or Purchassd Pirts Oesignaied for
Flight lise. Accepted items are delivered to Matzrial Coarrulled Stares and
retaingd vader ypecified camditions watil dabrication is-required. Han-conformiag
materialy are held For Haterigl Aeyien Hoard |HR) aispesition. §PAl 347,
PALl TDC 531,

Board_fssewbly & Test - Poiar Lo he stare of TV baard asiembly, ald vlemy are
werified bto be correct by slock rona perscancl, 43 ihe ifems dre documul sred 1o
form a ¥iL. The iLléms are vecified again by 1he vperator whu assemblos Lhe kit by
cheching ggainst bthe as—buili-parts-Tisl {ABPLY. OCAS Hanilatary Dnspection Poinis
are designaled for a11 proated circaib, wire wrap and welded wirve boards, plus
harness coanectars for saldering wiving, trimping, salder splices and guality
wurkmgnship arior Lo codling ot the congenend s1de of boards and sleeving of
harnesses,

INC Buargs

Specific TVWE buard asscably and fest -dinylrgclians are provided in drawing noles,
and agplicable docuwenls are called aul in the Fabricalion Procegure and Becoed
(FPR-22LH 19} and parts lisL PL2290419, These include shuktle T aisenblp noles
Z2aY06d, Process §tandard HIV-Bai 22H0BH1, Pracess Standard - Honding ¥elero Tape
2280804, Specification Suldering 2280749, Speciticat ign Mame Flave Applicatinn
1960h?, Specification - Crimping 2280800, Spacificirion — Buading and Staking
L2808, Specificarion - Urethane coaling 2280871, Jpecilication - lackinyg compaue
20wl 6, Specilicabvon bpuxy Mhasive 201090, Specitrcation — Harking 228400,
Spaciticalion - Morknanship S0HH35, Specitication ondimyg and Stab g 228050,
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FHEA HO. _4.3.2

CRLIICALTNY 2

UNIT -
SHUTTLE CCTV DHG ML 2254819~ 500 5007
CRITICAL TIERS LIST 2l HRA- 503
SHEET & OF TH) :

FALLURE MOOL AN
CAUSE

FAILURE EFFECT

SATIONALE FOR ACCER IANCE

& mal{wiclion in the canera ta Cause
tutal Tows of Lhe active wigeg iig-
ral ar wideo Saformsatepn Ehat will

provive degraded performance.

C p—

pusite sync and vertical blanking
sigaals are useable and nol alfedied.

v

T4

ad

|z~
|

AL

s

it
All

Comusnd Decade Logic.

Cumand Exgrution §ogic.
Camera Fiming Lowygic.
Horizanlal Octlectian.
Verltical DellecLliosn.

locus Carrgat. Haricanital Alige-
ey . Werbecd! Alrgrmeat .
blackAdlite Chopper.

Goiumy Currec L ian.

Aperture Lorrectipn.

Shaging LoFreclian.

Viden I]u-lpul, Oriver.
Auldaabee ighl Conirud.
Aulurmal e cain Loatrol.

Dark Currenl Comprensal iun.
Gulpul Yultage Hegulabor.
Inpul Wonliwge I'rie-Kegolator.
Frivaey dacillalors

Briver {sye loust

Sedondary Besirliers! Filters
Ictignge af vollage or Taws of
Il Leriadg)

High Yaltuge Fiser Supply.
largel Presapliticr.

AL eam Cureenl Hedpalavar.

Lal ljude Blank ey,

ALY Shadeny Wave Forn GEneralor.

Al 51T Dabe

OH EnD 1TEH
1] Unable 10 open lins A/ INSFECTIN £ Continuad)
iris.

(2) Degradation of pic-
Lure camrignt,

Weesl Cgsg:

Lais of misshan critical

widao,

I¥( &ssembdy and Test - An apen box test is perforsed per TP-IT-Z204B19. ang an
Arcept apce #:sl per TP-AT-2204819, iscluding vibration and thermal vacuwe, Torgues
are specified aml witnessed, Lraceabilitly numbers are recorged ang calibrated tools
are cheched prior 1o wse. RCA Qualiby and OCAS inspeciions are performes at the Com-
plelian of specified FPE sperations 44 accardance with PAT 209, PAT 205, PAL 206 and
Fal 217, DCAS personnel wikness TV Bution-up and critical torquing,

WL Assembly and Test - An apen boa Lest is perfanmed per 1P-IT-23070M8, Acceptance losi
por TP-AT-2307M8B. Yargues are speciFied and wilnessed, irgresbility nupbers are

fécvrded and calibraled Lavls ave chacked pricr Lo use. RCA Quality and BCAS inspectiaons
are piriorned at the compleLion of specified fPR SpEralinng 10 Jccordanca wilh PRl 204,
Pal 205, FAl 217 and ROl 4d2. OCAS pertonne] wiiness WLA button-up end cricical 1aryguing.

TVO A Ausembly and Test - Alter & TVO and a A have been Lested inclividoaliy,
they ure moled amd 4 final ateeptance Lest is performed per TR-AT-Z2408)9, inc{uding
wibirgalt1on ang Lhermal vacuwn o eonments,  ACA and DCAS Personnel manilar Lhesa
truls und review Lhe acceptance Lest dalafresults. Thesc parsonnel alup inspecl

lur contoarmence aller 411 rapair, rewark and retesl,

Ficporaliod 1ov Shipmeat - The TV and HLA ars segarated pripr Lu shipnent alier
Palidcalion and desting iz compbele. Each is PacLkayed acvardinag Lo CO1Y Letter 8011
and CEHNEAL, Pracess slandard for Pachaging and Hordling guidetines., ALl reliled

o wipenlalion including asveally dramings, Pasrs List, ABFL, Tesl Buka, elc., is

il hired dand held in a docwwenlatipn Iolder assigued specifically Lo each asiembiy.
Mhvs bulowr és velained far relereace,  An LIDP b3 prepared for 8ach aigy in
slibriance with the requirescals ol WS-260007G. ROA OC ana DCAS persunnel wiinest
crating, packaging, packing and narking, and roview Lhe EIOP lor complateneis ang
wliwrdCy,

418 ey -]
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' - L AT
HEA ng. _ 492 . SINTTLE £CTY DHG MO, (294819508 ,.5007
) CRITICAL [TEHS LIMY ’ LINFORE-50%
CRITICALITY £ SHEET 4 Or 1]
FAILURE HODE AMO FALLURE EFFECT - )
CalsE O B0 JIED —. o EATIGHALE FUOM ACCEPTANCE
A waTfunclion in the tamera 10 cavse | (1) tnable ta open lens FAIILURE H1STORY
trtdl loas of the ative video sig- iris.
wal or videa information that will 12) Dogradation af pic- R - WZ5?5 - Loy #0400 ~ IWC  SSN G05-501
provide gegraded perdormance.  Com- Lure conlent. e e )
posite syoc 308 verlical hlanking . Desicription: &cceptanfe Test Faikure
signals are vseable and not afdecled.| Horit Cise: S?Er::?:ﬂ £y i FORTENL
1y I‘:: of mizsion criticad . Videa presentation ratsted apprn:imﬂle"sr &% aFrer wvibratiaun.
H v iy

¢ Coumand Decode Lagic.
Comnuwng Esgcubion Logic.
Camera Vwming Lodqic.

&3 lwrizonia} ReflecLion.
Vertical Dellaction.

r . —
weat: Vert es) Aisgmmene " 4" (R - V2575 -Lug #0412 = TVC /8 AUS-5D1
a1 Hlack/White Llipper,
Gumna Corrackien,
Aporiure Carrecyica,
Sading Correcl von,
Video dutput Briver,

Rl Autamatic Lighl Control.
Aylomatic Gain Conirgl,
Cark Currenl Conpansation,

!lh 'ﬂll"llll '.'lilllﬂg! Hugulatur.
luput ¥nliage Fre-Reyulatar.

4 PFeimary Qscitlagord

iver {syne los ’
Seomiars Roct Tiersd (illers TOR - W2560 - Log #0414 — TUC S/H D66l
{ihange of valtaws ar loss af
Dvllering) .
W Mgl Yoltage Maver Supply. ViBralion Environmeat

1 Targel Preamplifier. 1 1
0 Bednk Correnl egnlataor, N;:!Juh-::rrenl incréased by 140 mA from noraad tipul currenl auring vibralion in

{athude Blanking.

g 1 G . .
! E 2?;0::Etuawu ann Generalor Cause: Deldective capacilor I26 on A bLazrd. Analysis indicaked manul acLuring

deleid - capacilive lement was loose inside metal case.

Ciuze: Vidicon Yok nub became Joose dur-ing vibrabion,

Correclive Actinn: Repasilion yoke, tighten nuk and a0d slaking Lo sensar assy's
yake aul. §CH (B1073) issned.

Bescrietian: Acceptance Test Failure
Bax {evel

Vibration Environment
CH ratation &l picture after "V axis vibratioa. (Relest ol 1WC per THA WdS75.

Cauzg: Boading of yoke [AF) broke loose adlowing yoke ta ratate guring
yibration.

CaFreciive Ariion: Assembly procedure revised per ECN CC1 GO IB10T4) ta provida for
babler skaking al yohe.

Mescriptiog: Adceplance lest Failure
Bux Lewel

LarceLkive fcvign:  Remove ond replace part. Ketviled iamera pare PMI direriyve.
Capacitors removed Tram stnek and relurmed 1o vendor. Rebergiice wmema
CCIV-IC)-243 Sor close.out ol TIW WESEI,

Sk 4 18U R T I



REYISED 7-1F-A47

- LRI T __T![igfli_______ .
; SHIVTLE (CTY Ohi N0, 2200 19006 508
rea . 432 CRITICAL LTEWS LTST e ZOAEENL
H
CRITICALLAY  _2/2 — a8 —d

FRILIRE MODL AND
—Cmlute

FATLURE EFFLCT
o EnD TTEH

W&Eﬁﬂ&lﬁ.. -

ngllunciyan én Lhe camera Lo cause
tal Yais af the actlive videno sig-

) pr videa inforsation ihat will
vvide segraded performance. {om-
site sync and verbical blanking
gnalt are wseable and not aflected.

L
Comnand fiecade Logic.
Cummand Exerulion Logic.
Camera Timing fugic.
Harizoil o Dei leclian.
vertical Deflection.
Facui Curreni. Horizental Abign-
nent . Werticel Adigroead.
Black/MWhile Clipper.
Lammha Carrecliovn.
Aperlure Correction.
Shasing (erreclion,
Voded Oulpod Driver.
Auvtandlic Lighl Centrol.
Aulomalic Gatn Contral.
Oark Current Compensaliom.
Culput Yollage Regulater.
Ieput Yoltage bre-R egulator.
CPeimary Sueillalord
Driver |sync Toss)
Secondary Bectifiersd Fillers
{chawge ot voltaye or Yass of
tillarsagh
High Yoltage Puwer Supply.
Taryet Preanglifier.
I Besn Current Keyulator.
{utqde Blankyang.
Shading davelwon Generakor.
d %11 lube

.

{11 Unable tb open lins
iris.

{2} Begradation of pic—
turd conleal.

Warst_Lase:
Loss of @mission critical
videa,

LA[LURE MISTORY
TOR - WDIBB - Lag #D432 - VL S/N DOS-500

ThR -

DR -
Ihh -

WOJBY - Lagq #0428 - TWL S/H O05-531
Descriplign: Aoceptance Test Failers

Box Level

TA Hol fnviranmenl

ClusLler of white spols in lamer 1efl guaderant of gisplay on black Field.
ol Camdnk securing cover glass ka fibecoptics Taceplate evident.

Lugag: Sirésses exerftd by potbting material during Lemp.
de—Vaminalion of the caver glass to 511 tohe boading.

Lraring
exiremes resulled in

[orrective Aclion: Hodified pokiin fl:tues and technique vsed on S1F Eube
bwg. ¥Z2235570 modilied by LCH {8 2 SIT tubes returned to manufacterers for
reworh of encdpsulation. Vendor to pnr[nrm lemg tesls on tube prior 1o shipment
Lo insure fover glass does not shift., BEF CCTV Oirectivas CCTY — (0] - 054,

K1V - (B} - DiC-

2719 - bog #0485 TYC 5/N 009552
Bescrighion: Pre=launch Failure
Bow Lewval 1est
Ambient Envirosnend
froblea raport Y5C5-J01-0093 viswal inspeclion of wmit al K30 revealed a
recessed pin 31 in the J1 coanecunr.

ILocalian cade funclion pind

Cause: Evvor in manulacturing of the foanedvar pin.
Tenglh ihan other pins ik canneclor.

Correclive Artion: HKemove amd replace pin 31 i 1l connectar.
ta lack knta maling coanecior.
15 lacking as vequired.

It is O0.035" shprier in

Test pgins abiliiy
Perfors Contacl retentron tesl fa insurg pin
Inspecl Lo insure pin is nobl poshed oot of plare.

W40l ~ Log HYY - V0 DI3-5L07
WAZTE - Log #04%7 - TVL H13-502
Pezcciplion: fQualiflicatvon Test Failure
Box Lewol (Qual. Model)
Anbitenl Lnvicamenl

Oulpul widea yalecmyLEent.

Cguse ! SIT has low G4 correat,

3-1H04
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HI1T Wl A
rMEa wo. _ 33.2 SHUTTLE CCTY WG MO_ 22046 19-50F, 4R/
CRITICAL T1TEME LI3T ey Oea-T6Y
CRITICALLTY __ 2¢d SHEET 9 aFf 1]
FALLURE KOMME™ AND FAILURE EFFELCT T
CANSE O EH0 ITEH RATlOHALE TR ACCE FOANEE -

A matiunciyon in Lha canera 46 cause | (3] Leable to opes leoy ELLLURE H15TORY =
total doss of Lhe active videno xi?- iris.
nal ar vidén indarmation that wil (2) Degradation of pieg— Corpgctave Actipn: Remawe and replace 517. Defective tube relurned Lo
provige degraded performance. Com- Lure contint . tancastes for evalueation. Resulhs: Tube Failure warified,
pusile Spns ad vertical blanking

iy
1yl
¥4

&4

&l

#a

Fin
T,

nmals are wieahle drd not affected,

Comnand Decoade Layid.

fonmand Esecution Legic.
Camera Timiag Loquc.
Iwrizontal Oefleclion.
Vertical Befeclian,

focuy Currend. Horizantal Align-
went.  Wertical Aligraeat.
BlackMiviie {lipper,

Guming Currgction.

Aperlure Lorrestion.

Shading Correc Lian.

Vidiuw Hulpul Drvwer,
Automafec Lighl Cuntrol,
Aulamitie Garn Lontral.

Dark Currenl Compensat imn.
Dot put Yultayge Hogulatar.
Fopul wollage Fre-Begqulator.
Prowgry Oacillalocs

Driver {synC lpss)

Secuntary Kectiliers/ Fillers
Ithange &1 valbaipe or 1bss of
Filbering)

High Vuldtaye Fader Sopply.
loryul Freampliloer.

Boam Corremt Regulator,
Lathuwde Wlanking.

Shadiny Wavel vrn Generalar.
51T Tuba

bR

Worst Lage:
Lass of misston Sritical
yides,

TOR — w312 - Log #0505 - IV 54N D14-502
Pescriplign: Arceptance Tesi Failure

Hox 1| &vel

Thermal Vac—Hol Environmenk

Appras . Ab minules into (TAY Hat) soak ai +1259F video berams distorted and TV

input current increased 730 oA te 300 ma.

Lausg: Yoke deflection cail develuped a short bedween torizantal and varlical
dﬂlln{sunn windiags al S0%C.  The short was elininaizd whan ihe Lemperilure
wai rédeled.

Heplaced defectave yuke wilh new part. This is a random

forreciive Actipm:

favlure.

TR - WaEF7 - Luy #8529 - VT S/9 009-R02
Lescrigtion:  InLeyration Test Failure

Bux Lpwvel

Amb i et Envr roomanl

Center resolution aecasured JO2 @ 300 TVL, shouid be FOE ain.

eppedrs L8 be inlermillent.

Amplituwde dppears

{ouse: Transformer T3 nn the AT Bourd had wouswal interwicding Capucily,
eduzing ringing an the secondary resulling in a slightly hagher output voltaga. '

[nlerwinqing capatity 1s noL & parameter spocified, nor can il
Iransmittar Ti remaved & roplaced. Acguplance lesi seregning
present pn plher units — Ty problen is considered a

Correct fve fulign:
he medsured réadily.
will detect Lhivs prabyem i f
randiny 1ailure.

10k - ¥YLrgl - Log #DST?, TWl S/4 O17-%04

Arcaptance Toil Failure

bus Level

Anbieat | avironme (b f
Uecallutions in widen oolput,

WpsLciptipn:
Ponr yrounding in pre—gng,

Lovugy:

4 HI3
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UNIT TWC /el A
FHca wo. %32 SHITILE CC1Y OHG MO 254&19 G06 S0B
CRETICAL LVEHS L1351
TRITICALITY &1 SHEET o ﬂF 10
FAILURE MODE AND FATLURE EFFECT ‘_
.. — LAuaf orl RATEOMALE FOR ACCEF[ANHCE
A valfunction is khe camera bo cause | {11 Unable 1o spen leas EAIURE HISTORY
Lalal loss of the aclive vldan sig- iris, ;
nat or videa informalion that wil (2] Dagradation of pic- . . .
provide oeqraded perfarmiance. Com- tura conteni. Losreclive hCitan: Unit rewarked to ECH CCT 830 for ground problen.
posite syar and verlical blanking B - -
inats™Te Lot s v i e, | waes_Lase 10 - Y122 - ton A1 - e s o
e Loss af mlssion critical | gpp - yjapa - Lop #0BbY - IVC 5/H B11-502
{2 Cowmand Decude Logir. video, .
Comund Execulion Logic. _ ?”Eiﬁiﬁlﬁgﬂ' H[11E25 EEEIE:E ;pa:ecrafl Leved
Camera Timing Logie. IVE S/N A1) = §1%-7
A1 Hurizonlal Defleclian. : . . .
Vertical Delleclion. Coherent neise in oulpuf vides presantatian.
LS;E? E:::ﬁ?tél :?:;;::::T Align- Cause: Poor conductive palh to ground coused by excessive conlormal coaling and
ad Blsch/white Clipper. oxidation at aluminue spacers.
iTTT:uE:rE:::;?:iﬂn Réwovad ewcessive conformal ceating. Spacers were clteonad and
Edei“g Correcting. treated wilh alodine. Flaw pragress report has been movilied to insurg proper
Witeo Oulpul Oriver, assémbly of wnils.
A% Aatuvmalic Light Cenlrgl. )
Aulieatic Gain Control . TOF = YOG - Log OGS0 - TVC S/H O19-504
Bark Curreat Componcad ion. Lo i .
Ab Mulpul Yollage Regulalor. Desceipling: ;:;Egl Failure
Luput Yoltage bre-Kegubator. Problem reporl ¥I0S-N24
hi E;:T::T{?;::l:;:fzf Inlermilrenl PandTilt resel command.
S wnernl K M £ Fill cgs . .
|LL::;:r:| :;::d;:r:r 1LB,E;? Ceysp: Froblem could mae be verifipgd Lhyw eviensive thermal testing,
Iil . . .
Al “:.LFEL??EHE Poner Sugply. Cprceelivg AcLipg: ol updaled frem groug S04 to groeup SO6 configurabian.
Al ||:IF{ Freamplilier. Tastrocted Lest directes Lo cargdully nenitor oporalion of bhis cameva during
Ejﬂ Heaw Cuvreenl Regqulalor. relestiay, Failure sEill could not Be verified.
{ethude Blanking, 10K — WLB53 — Loq #UBYS — IVD 52N D24-Sb

A2 Shoding Havelurm Generdafar,
Al 51T Tube

| [JTH

Pre—L awnch Test Failure
Hox Leweld

Ambivenl Environdgent
Automalic Irs gues lrom opon Lla clava,

Mescriplion;

Cause: Froblem could not be dupticated afier extensive tesling.
Lorrisc Lywe Ackiun:  Mone = ohil relorned Lo KSC.
4. 3800

covd L
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- GNIT IWC LA ——

En mo. 132 SHUITLE CLFV Owi M),  7294019=-545 508/
CRITICAL [YEMS 1L2ST 210Man-58) 000

ERITICALLTY 247 SHEEE __ah  or  _ 1g

TAILURE HODE AND

FAILURE EFFECT

RATTOWALE FOE ACCEETAHCE

CAUSE 0 END F1FM
A maltunction in Lhe coners to cause [ {13 Uaable Lo open lens ERILURE HISTOeY
tulal Toss of the active videa $ig- iris.

mal ur videa information Lhat will
pravide degradied periarmance. Com-
Pusile syne and wverlical hlanking

Lighals are uieable and mol alfested.

I¥ .

A Comaad Decode Lagic.
Lommangd Ewacution Logic.
Cosera Timiag Logic.

Al Horizoalad Uedleclian.
Yertical Detleclion.
Fafws Current.
menk.  vertical Aligomenal .

fed  GlacksWnine Clepper.
Ganuna Lorrection.
Aprrourg Cerreciion.
Shadinyg Correctivn.
Video Dutput Driver.

A% Aulonuatic tighl Coabral.
Anlomalic Gain Coniral.

Buork Current Compensakion.

A Uolput Yoltlaye Bequlelor.
Inpul Vollaye Pre-kegulator.

a7 Primary Oscillatorf
Mriver Esync doss)

Secondary KacLifiersd Filiers
{chaige ol vol Lages wr Tass of
titicringl

Al Migh Yellage Puver Supply.

1 Vargel Freamplilicr.,

AW beam Current Regulator,
(olfwde Blanking,

Al Shadiny Havelorn Geseralor.

A1 5LT lube

[N

Haritonlal AYiga-

H Degradallon wf pig-
tureg conlanl.

Loss of {I'IS-Sl'DII critical
vided.

TOR - Y1735 ~ Lag #1723 - TWC S/H NZA -S06

 Cauge!

bk -

TOR —
10k —

Description: Acceplance Test Failure

Bok lewal

Ambient Enwirgnmest
Hiyh m'llage power Supply 5N 2005 ashibits inlernalt arLing.
ppengd Lo investigate failere ooted pn YOR-WGBID, Lag ®F2g.

This TIH was

luproper lead dress of high voltage terminal.

Corrective Actjon: WYPS S/W 2046 wes ape of eight wnits manutaciered under
purthye arder G-TH0999-405 |-} 28 by Murata Erie.  This preblen is limited to
unils nanu[a;tured in 1982 All defeclive wiiks have been siresned ao relurngd
o Muraia €rie far anatysic ang replacement .

WHETD - Lug #OTE¢ - TVC 570 B28-506
Qescpjplion: Acceplance lésL Fuilure

Apbienl Eavirpnmenl

_ Bow Level lesi

Approvimately 41 seconds afler iniLial twrn o0, the iris ¢Jose comend waold L
generaléd by TV,

Lausg: Internal short ia Lhe high wultage pawer swpply {5/N 20461, which
feneratad spikes an Lhe POR Line.

Corrgolive dction:. H.V.P.S. remaved from 1VE and new nv. P.S. inslsllad.

lests indiciled prohlem soleed.  Powar supply returngd te wendor For Lvaluatign,
keler te TDR WI335, Log #1219,

The problem was avtribuled Lo smprsper Taad drecs of high volisye terminad.
Miese Teads have beca rervuled aod xtea insuldlion adided ar the IV tarminal

lur 217 mew buile pails.

K-6B7S - Log #0796 IVC S/N D14-50b
H-OH 1S — Log 242 W0 SOm 80 -S04
Couse: Resvalar R6 on 40 bpard, 1aileg,

Corrsctive Actiop: AVE 1light cameras containing ¥6 resistor labricdled by ACI
sl duled will Code ¥EI3 w11 be replaced will new BHCG Lype ersistlurs from FRW,

q 1HN
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fHEA WO, 932

CRITICALITY £fd

wHiT TV /i A

SHUTTLE CCRY G NG, 229819500, 5007
CRITICAL F1EMS LIST 23070A5~-50 .

SHEET __4E__  OF 11

T TALLURE HODE amy
CAUSE .. _ .

"TFAILURE EFFECT
U4 EH T1EH

BALEQHALE FOR ACEEPIAMCE __ . _

A walfunclien in Lhe camera ip cavse
total lass of Lhe acutive vidap sip-

) or wadea fnlarmation thal wibkl

provide sagraéded perisrmance. Lome

pusite synd amd wvorlical Blanking

signals are uiealhle aad nae af Fectes.

1y

a2 Cownand Occede Loqgic.
Command Evecwlian Lapgic.
Camera Timing Lagic.

A3 toerviontal Dellactioa.
VerLical Defleclion.

Fowys Currenl. Horizonial Alipgn—

acnl.  VerLical Alignmenl.
il Blackfunite C1ipper.
Ganmd Carrcclion.
Aperturea Correciioam.
Shoding Carrection.
Vites Qutpul Driver.
A% Auvtomatic Lighi Comtral.
Aulamatic Lainm Lanlral.
Mark Currenl Camponsafion.
AG Juikpul Voltage Regulator.
lugat MolLaqe Pre-Rogulaior.
AF rrimary DscilvatorS
Driver {synd lossd
Secoadary Kectifierss Filters
[chanye al voliage or loss of
Irlveringd
A High valtage Fower Supply.
M Twriged Preamplifier.
A0 lgam Cuvvent Hegulalor.
Cathuge Nanking.
Ald Ahating Wevetarw Genevabor.
A1 SIT Tube

0 b

{V} Unable Lo opes hees
iris.

{21 Pegradation of pic-
ture content.

farst Case:
Loss of misslan critical

videqa.

FATIGRE HISTORY

TOR — WEULF - Log #D74A - IVE 5/M O30-5D4

frescriplipn: Accepilarce Test Failure
Boa Level
. Ambiigns Environnent
¥idep presentialiun very suisy whea J4 cable is connactled,
Couge: Sensor assenhly <lamp sleeve shorted ta chassis. Insabticienl insolation
ceating an £lamg slaeve.

{orrpciive duiion! Mew claups were insialled. 431 parls in conlrelled slores were
rnspefted amd 411 discorepant matera]l rejecLed.

FOK - WO525 ~ Log #0070 - YL S/H DZ22-5906

Duscriplion: Tlight Failure (ST5-8)

fpacecrafi bevel
Hurizonlal sereaking in piciure gamma when in black strelch.
Lausa: [ncarrest shim installed. Jace plate shim sharted te ground.

Correclive AcLign: “him remived and correct shim inzlallpd per ECH-CCTESS. Al
lutereg WE's wilY conform 1o this [CH.

DR - 83249 — | pg KDSZD - TUL 5/N 033-5DE

Dogpciptipn: -Acceptance Tesl Failure
How lowvel
) Thersal Van. Aabient Enviwarmsenl
Wideo loched in while ¢Tvp mode.

Louse: Detective Transistor Q& on AS Baaru.

Coreactive ALlian:  Hewoved §16 and replaced with new Eransislor. Q16 k-rayed and
o dense parl|c1g was uhserved. Furlher snalpirs proved Lo be 4 lavse and melallbic
pasticle. Lonsidergd to be randem (oilurs.

IR - 2AUSTY - log #0973 TVE S4M B1G-506

Descrbgebipe: Acveploace lect Failure
o loewe]
Vibratran Lavieannenl
Wi Ban Tgad ™9™ axis vibralinm, pacture on s b ol | white.
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Le2I T TwC vl & - _
pea ., _ 432 . SHITTLE CCTY Dwh WO, 2204819 506, 5007
CRLTICAL [JEME L)51 2inMad-s03 .
CRINICRLTIY Firs . SHEET 9F OF =10
FAILURE MODE AND FATLURE EFFECT : -
CAUSE 0N FHD [TEH RATIONALE FOR ACCEPTANCE
A malfunclion in the canera b6 Couse [ (1) Unable ko open lans EATEAURE HISTORY
total lass of the active widea $1g- iris. ] .
nal or video information thag will {Z) Degradalian of pic- Lavse: Befective QF on the A4 board.
SZ:T::E::ﬁgr:::dv::ﬂ:;l::;uﬁ;-_ tore content. Lorecctive dckign: FPradutl Assurance anglysis revealed an wpen transistor §7.  They
signals are useable and ot affected. | durst Lase: Found an extraneous qold bond wire gositinned 50 35 0 Cawsp 4 shorl betwean Lhe
- ) base leads af the dwal bransistors. Wransistors wilh Lhe same dabe
[¥g Loss of missian critical tode, plus all tramsistors with difderent data codes were Y%-rayed and na ancnalies
&2 Comnend Decode Logic. video. were Tound. Concluded Lhat Lhis was 8 randon failure.
Lassiand Execution Logic. TR — w1746 — Log #1D24, IVC 5/ D11-506

Camera Timing toyic.
g1 Horizontal Defleclian.

vertical Deflection, Hescrigtion: Pre-Lawnch Test Fpilure

Bou Lavel

liacui Current. lorizanlal Align- e i .
menl, Vertical Alwgament . ) _Envicanmen
Al HlackAwhite Clipper. KA DH,j{.I':'Ijl.II.IIE. . ) . .
ALL and Gamma cpnkrods intermitbtest. Pan aad 16l operalion inlermittent,

Gamaa Coereclion.

Aperiurg Lorreitlinog. . ,

iﬁ:dlﬂq [nrr{':Linn. Lauze: Inlermitient operation al 4LC and Gamug cpmmanos could npb Le doplicated
thru #xlensive thermal testing. [ntermitiear t1lr motion gue e improper pofitioa

Video Duilpul Briver. . :
A% Autwmatic Vighl Control. of righl hand comera s)ise.

Aulamatic Gain Cantrol. ] . . _ L o
Bark Currenl Conpansal lon. hr’ﬁ'{'tuﬂiﬁﬁm: S%ides were fe-positioned per ECH-COT 3176, Retest indicabed
AL Oulpul Valtaye Hegidlalor. problen solued.
lllpﬁl ‘ifulluqﬂ PrrEkeuulatnr. - Helurned TV O1Y ko “JSC* for turther evaluation of ALC/GAMMA analmaly.
Af Primary O i¥latlpr/
Hri:e:v{a;nc l:::; TR - B0136 - Lag #1079 — TWE $/H ab2-506
Secondary Reclsfiersd Fillers Lo .
I huge of valtage or 1oss af Descoiption: Flight dailuwe
Ivlle rinig) :-'h?httl?ﬂm'l
Wi Il Yubl k Supply. : valuvation Tesi _ )
L veuel Breanlsficr. TWC returned don K50 far evaluabion ol while streaks in vides ebserved during

W laegel Freamplilier.

S Hesm Cureent Regulalor. vrbiter Mlight #4110,

Lathude Blunking. . Lo
V13 Shuding Wavelwrn Generator. fuuse: Arcing in viginily al yround tyb of face plate of SIT tube 5/N J8r94,
d 51T Tube .
{aurpesitve Action: Removed twbe 5/H JB249 lrom senser ausesmbly, apened TPA-BOBOY,

log #1185 La trach tulk; tube retormed fa vendor.
[nsballed new tube 1010 Sensar.

IOH - B 0148 - Loy ¥10BS - TYL S5/H 044-5D6

Dusiciplipn: Accepluance Tesl Failwre

Bon | evpl

Thi-rmal-var Ambywent Enviroooenl
Binlorbed video seen on mondor . Bistorzonn cansisted ot Lwo types ol ooise,
aiidn T wted and candom,

R TH '1'18!'."'
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CRITICALITY 2/

UNIT  TYCAan

SHUTELE CCTY OHG HG. 204908 19-580, 508
CRITICAL TTEMS LISH cjdfoRg-e03 000
SHEET _ 90 OF  _ 10

T FALILAE HOOE AND
CALUSE _._

FATLURE EFFELT
o4 Ene ITEH

EATIOHALE FOR GCCEPTAWCE

A malluncdvon ia Lha camera 10 cause
tatal toss or the active video sig-

wal or video indormatioa Lhat mill

provide degvaded perlormance. Com=

posile =pnc and werlical Blankisg

5igrals ara wseable and mow affecied.

ivg

f? Comvand Decwde logic.
Comnand Ewecution Logic,
Lamara Viming Lopgic.

A1 llerizanlal Deflection.
Verlical Beflection.

Focus [wrreal, Horizontal Align-

menl. WVerticalb ATegnment.
g4 BlackMmile CHipger.
Ganma [arrectvan.
Aperture Correclion. '
Shading Larreclion,
Viden DuLpul Deiver.
AL Auloimalic I.i.'lijhl Conlrel.
Autommat ic Garn Control.
Lark Curreanl Conpensalion.
AL dnlpel Voltage Hegulalar,
Lnput Yollaye bPre-Regulalos.
AP Irimdey Oscillalors
Opivir {vynl biwsd
rLundary Reclilierss Fillers
Inhanige ol wohlage ar loss of
Frlveringl
A tgh ¥ullaye Power Swpphy.
89 lurgel Freamplifier.
A0 Wpoaw Lurveat Requlalpe.
Cathoile Whanking.
W Shading Havelord Genswalor.
i1 501 lube

LI T

{h) Unable ta apen Tens
iris.

(2) Begradation of pic—
turg content,

Worst Cosp:
Lass af misston critical
videp.

FAILUAE HISTORY

Caysg: Aanddn neise 15 caused by poor graunding of the AD pre—amp. Hodulajed
nuise &% Uue te AS board ppevabion.

1 Bantom nodse problem was cured by cleaning Lhe A9 ground
canneciians and the iacerporation af ECH BA9985 - redundant wire ground connection
tu Lhe A9 pre—amp. Hodulated nofse problem was cured by incarpurating ECH

E1773 ta Lhe &5 hoard which Tisits the conlrol voltage to Lhe AD high vol tays
pawer supply. TVC Group number was changed 1rom 2294819-506 1o 774Y49419-508

TOR - B-2352 - Log # 3123 T¥C 5/N 033506

Ouscriplion: Pre-Launch Test Failurp
Bax Lewpl
Ambignl Environeent
fRet)y ICAQ20062) Hupisy widan, vertscel lines with low Tight Yevel.

Civge: Poor 89 pre—amplifier groond.

Correclive Action: ECH COT 123T. Wriklen Lo add reduspant ground lead.

TOR — B34S - Loy H1I58 SF8 D42-GOB

Dessriplion: Acceptance Test Failure

Hopa Level
Vibrati1on Envirannent
Vertical nmuiae pdatlern presenl oo viden.

Cuvsa:  Poor ground conneclion on A9 gre-amplifier bogrd thru conductive wishers.

Corrgpbive Acligu: ﬁﬁﬂ D-4S584 {Ground wire installatyponl was installed in cansor
assemhly.  This ECH ingorparated 1o al) previous units presently locaied ay R{A,
amd all new Buile wails.

TR - B35H - Log #1174 - TYC S/0 O20-80é

fpyLripliva: Fre-Lldwnch Test fallure

Dox lovel

Aabrienl Eoviranment

Frogblimy tapurl #0R. 305300 1A
Evaluate vives avive problen

{oust: Foor grounding lor pre—amp.  TYD depenided oa 4 mechanical groond cansection.

A4-1800:
Cevy e e
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SHUTTLE (CTV
CAITICAL 3TEMS LEST
SHEET _ 9§ _  OF

FA[LUHE WHIE AND

FATLURE EFFECT

EATIGNALE FOR ACCEPTAMCE

.. aE Ot LHEG E1EH
A mallunction in the ¢anera to cavie | (11 Unable to open Teas FAILURE Hl]STORY
tolal Josis of the aclive video tig- iris. ] )
Rarrgcbive Acljon: ECN CCT-12)7 was prepared adding redundant hard wire grouwnd.

mal ar viddn informalian thal wil
provide deqraded performance. Com-
posils sync and vertical blanking

wignaks are vsechle and nol aflectes.

140
42 Caomand Decode Logic.
Command Execubion Legic.
Cameera Twning Logic.

&1 Hurizantal Defleclian,
Wertical Dellectian,
locus Current.
meal.  Werticabl Alygamenl .

1  Hlack/Hhite (Tipper.
bamaa Correclien.

Aperlure Correctina,
Shadiny Correclion,
Videw Hutpul Diriwver.

B% Awromatic Light Controeb,
Auliomatic Lain Lonlrad.
ark Currenl Cumpensation.

A Dutpul Yolvage kegulatore.
Input ¥ollage Fre-Requlatar.

A rimdavy Oscillalors
Iriver {aynd Yoss}
ternadary RecliFierst Fillers
(rnanne o1 voltage ar lass af
Filvering)

A Il Vultage Fower Supply.

&4 laryzt Presmpliliey

Al Weadlh Camrrgnt Heuulu1nr.

Lathode HYanking.
¢ uhading Havelorm Generalar.
ﬂ- Sll lu'.rE

1t ik

Horizonial Align-

{Z) Degradation of pic=
tura contend.

Wopst Cgse:

toss of mission critical

video.

1R -
ICA -

ToR -

1]

This ECN was ingorparated into TVC §/H 020 and relest indicatesd proplen resolved.
iz ECH will ba incorparated into all TVC's in profess.

COTSY - Llag #2002 - TYC ﬁkH nz24-508
MIS = Log #2047 ~ TYL S/H DZ24-508

Qescripiioa: Acceplance Test Failure
Box Lewel
Ambiegnkt Envirgnmeni
Hhits 0 spot wisable in center of raster. fube ¢unditioning procedure operaled

s of B Hes, which, raduced spot size to 20-2% IRE. Unit duthorized to
The abave unit retorned from NASA (Ref.

in ex
zship .w NASAJJEC Tor Turther evalualion.
FR-OR 3CE0074) wiih Lhe 20-25 IRE spol.

Lause: TWT wube oparated in an wnatherized canfiguraiyen or wods wuch as
{1) valended expuiure 1o bright Tigne (2] Tues of comero voltages, (3} enposed
toe Tight without Tens asconbly.

Lorrect ive Aclian: $1) replaced with new Lube. 014 tube senl ko RCA-Llancasker

for analysis. Foend silicon targel burned. Ho corrective drlion possible an

Lube S/H IBHE.  Tuhe to he labeled as non—Fflight, but may be ased in non-critical
appiication such a3 fgr TYC 1rainer,

{4523 - Loy ¥253% — 1YL Dad-508
Evalualion Test

oy 1avel

Amtrent Loviranment

Duiput of hgh valtage power supphy OV with b0 Yo conleod voliage, should be
oppresimately 9 by intermillent vperation, 31ight rop on housing will produce 9 ¥,

fuuse:
Correciivie Actiom: NP4
COESE - Lo #2d4¢ — 190 5/H 042-508

Ogscription:

Analysis of failure under invesliyelien,

ﬂu;;[iplinn: Flight Failure STS SIF {2R}. Spacecrall Level
Slring Vike malerial on Yens or TYC nolicved in video preseatatsan, alsa horizental
mithe s present wn oulpet wodea.

4 14501
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CRITICAL [IEHS LISY 2301088 -3
SHEE] 91 or 10

FATLLRE WOBE AMD

FAILLRE EFFECT

EATIONALE TD# ACCEFTAHCE

on EHO TTEH
A maldunction ip the camera in canse | [(¥] Unable Lo apen lens EAILUSE H1%TORY
tetal loss #F the aclive widen sig- iris.
anal or videa information thatl will {2] Dugradation of pic= Cause: String lihe material was Found on face of S[T tube

provide degraded performance. Com-
pesite sy and vertical blanking
siynals are useable and nel effected.

vl ]
&2 Tomand Necode Loglr.
Comnand Execulion Logic.
Camera liming logec.
g] Morizanial DeflecLion.
Yertical Melleclion.
lucus furvent. Morizantal Aliga-
ngent . Maelical Aligameai_
&1 Bl bAWve Clipper.,
Ganmig Corveclion.
Apertore Fervection.
Shaing Carveckion.
Yideg Outpup driwver.
A% Anlooalir | igHL Condral.
Aubomiptic Cain Concrpl.
Bark Cwrrent Compensdlinn.
ab Dulput Yollage Kegelalor.
[npui Yol fape Pre-Negolatar.
&) Frimary Oscillavar/
Iriwver {syar Inss]
Sropadary Becbifiprsy Tillers
{ihgage of vollage or Tors af
fFrleering)
ab gh Wkl age Pawer Soppl y.
ﬁﬂ larugt I"r{:-.url‘l]if"l&r.
G0 Nean Turrent Regulatar.
Calbmie Blanking.
f12 Shadinyg Wavelorm Generdlar.
fid SIT |ube

10 akH

tureg Zoatant .,

Horst (oss:
Lass of ml ssion <ritical
yidep.

delermined where it came {rom,

i ciian: Sirinyg renoved with small brush. This
instance of tuch coataminalien. doardzonial neoise in widea
be doplicated furing 3 days af thereal ¢peling and tharmal

Harizantal ngise cou)d not

and could nob be
Lo duplicated.

15 Lle First reporbed
as reporled could oot
vacuum testing. The

provsble cause of the wvideg apise was external ta the TVE and unkpown 4L Lhis Lime.

4-1H41 covy ':_-fj'i
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T TAIEL HORE AMD
CRUSE

A malfunclign in kne camera Lo cause
tetal Tass of the aclive wides sig-
mal wr wndes iafarsalion that wiil
provide degradad perlosmancs. Con—
pasilbe syng ol wverlical Blanking
siguals are wieable angd nat aflecled.

(ELN
f  Command Perode Lagic.
Fommend Execution Eogic.
Lavera Timing 1ogic.
il MWorizontal Deflectian.
¥ervreal Defleckian,
Podus Current . Igrizonlal) Alige-

menl,  Wertacal Aligoement.
A9 hlack/ite Clapper.
Lommng Correct ian.
Aperiure Iarreclipe.
Shadiny CurreuLian,
Vides Qulpul Orieer,
A Aulumadic Lighd (ontrel.
Julbmatic Gain Cpabrpl,
[urk Lourrenl i:l'llupn:ll.ahl_l'ﬂu.
Al hal pul Yoltage Heyulatar,
Inpul Vallage Pre-Regulalor.
A Frangry Oucitlatorsd
briver {uyar loss)
Sedmnary Bectifiers? Filters
Pihaie al woltaye ar Tpus of
Lillenimg)
AL g vl Lage Pawer Supply.
A laryel 'rvcampl | er,
A Bcam Cgen gl HE“UI#I{}I"'-
Calbiuky Blanking,
Al Lhadiiy Wavelura Lonerator,
Ald 511 dnhe

L il

UNIT  _ TVEAWLA
SHUTFLE CCTw OHG HO. co 819506 508/
CRITICAL ITEHS LIST L307006-507 —
SHEEY _p . OF 10
FAILURE EFFECT
Dr EHR L1EYH BATIOMALE TOR ACCEFTAMCE
{1} Unable 1o vpen Jens DECEATIONAL ETFECTS
mris.

(2] Degradation of pic-
lurt conlenti.

FET-%
Loss af mlssion erittcal
viden,

Loss al video. Posslble Joss of major mission shjectives o fF HHS albow s required.

CREY ACTIONS

If pessitle, cantinue RMS aperalians using alternative wisual cues.
CREY TRA[MNIMG

Crew should be trained to use possible altarnatives to COTW.

HISSI0H LOMSTRATNT

:E;;e posiible, procedures chavld be designed cs they can be accouplished wikhout



